Nine strains of a novel yeast species were isolated from rotting wood, tree bark, ant nests or living as endophytes in leaves of Vellozia gigantea. Analysis of the sequences of the internal transcribed spacer (ITS) region and the D1/D2 domains of the large subunit rRNA gene showed that this species was related to Candida insectorum in the Yamadazyma clade. The novel species differed from closely related species by 10 and 11 substitutions in the ITS region and the D1/D2 domains of the large subunit of the rRNA gene, respectively. The species is heterothallic and forms asci with one to two hat-shaped ascospores. The name Yamadazyma riverae sp. nov. is proposed for the novel species. The type strain is UFMG-CM-Y444
T (5CBS 14121 T ) and the allotype strain is TT12 (5CBS 140985UFMG-CM-Y577). The Mycobank number is MB 813221.
The genus Yamadazyma was described by Billon-Grand (1989) to accommodate species that had previously been assigned to the genus Pichia. These species formed hatshaped ascospores, produced pseudohyphae, fermented sugars, required an exogenous source of vitamins for growth and had coenzyme Q-9 (CoQ-9) as their major ubiquinone (Billon-Grand, 1989; Kurtzman, 2011) . Analysis of the D1/D2 domains of the large subunit (LSU) rRNA gene by Kurtzman & Robnett (1998) showed the polyphyletic nature of the genus Yamadazyma, and the genus was not generally accepted as initially proposed. Kurtzman & Suzuki (2010) examined phylogenetic relationships among species of the genus Picha that form CoQ-9 and proposed a new circumscription for the genus Yamadazyma, with six ascosporogenous species and 11 asexual species assigned to the genus Candida. Other species of the genus Yamadazyma were described recently as Y. terventina, Y. siamensis, Y. phyllophila, Y. paraphyllophila, Y. ubonensis, Y. insecticola and Y. epiphylla (Ciafardini et al., 2013; Kaewwichian et al., 2013; Junyapate et al., 2014; Jindamorakot et al., 2015) . The recently described species Candida khao-thaluensis, Candida oceani, Candida vaughaniae and Candida tallmaniae also belong to the Yamadazyma clade (Nakase et al., 2008; Burgaud et al., 2011; Groenewald et al., 2011) . Daniel et al. (2014) T was performed in cellobiose medium (yeast nitrogen base 0.67 %, cellobiose 0.5 %, chloramphenicol 0.02 % and ethanol 2 %). Strains UFMG-CM-Y443 and UFMG-CM-Y445 were isolated in CMC medium (yeast nitrogen base 0.67 %, carboxymethyl-cellulose 1 %, cellobiose 0.05 %, chloramphenicol 0.02 % and ethanol 2 %). These media were incubated at 25 8C for 3-15 days. Strains UFMG-CM-Y389 and UFMG-CM-Y390 were isolated from the bark of Tapirira guianensis (Anacardiaceae), collected respectively in the municipalities of Aurora do Tocantins and Taguatinga, Tocantins state. The samples were incubated without shaking in raffinose medium (yeast nitrogen base 0.67 %, raffinose 1 % and ethanol 8 %) at 30 8C (for the isolation of UFMG-CM-Y389) or 10 8C (for strain UFMG-CM-Y390) until detection of growth (up to 30 days), as described by Sampaio & Gonçalves (2008) ; the strains were isolated from two different bark samples. Strains UFMG-CM-Y575 and UFMG-CM-Y576 were isolated from leaves of Vellozia gigantea (Velloziaceae) collected at the Serra do Cipó National Park, Minas Gerais State, in May 2013. Fragments of each leaf were cut, surface-sterilized and plated into Petri dishes containing potato dextrose agar (PDA; Difco) supplemented with 100 mg ml 21 chloramphenicol and incubated at 25 8C, as described by Ferreira et al. (2015) . Strain TT12 (5UFMG-CM-Y577) was isolated from the fungus garden of the attine ant Mycocepurus goeldii (Hymenoptera: Formicidae: Attini), collected at Lageado Farm, Botucatu, São Paulo State in March 2008. Isolation was performed in yeast malt broth (malt extract 0.3 %, yeast extract 0.3 %, peptone 0.5 %, glucose 1 % and chloramphenicol 0.01 %) at 22 8C for 5 days. All yeast isolates were purified by repeated streaking on YM agar plates and preserved at 280 8C. The yeasts were morphologically and physiologically characterized using standard methods .
The ribosomal cluster region spanning the ITS, including the 5.8S rRNA gene, and the D1/D2 domains of the large subunit rRNA gene was amplified by PCR directly from whole yeast cells as described previously (Lachance et al., 1999) . Sequencing was performed using an ABI3130 capillary electrophoresis apparatus, with BigDye version 3.1 and POP7 polymer. Sequences were assembled, edited and aligned with MEGA6 software (Tamura et al., 2013) . The obtained sequences were compared with those included in the GenBank database using the Basic Local Alignment Search Tool (BLAST at http://www.ncbi.nlm.nih.gov/) (Altschul et al., 1990) . Phylogenetic trees were reconstructed from programs provided within the MEGA6 software package. Phylogenetic placement of the novel species was based on a maximum-likelihood analysis of combined ITS and D1/D2 sequences. Substitutions were fitted to the General Time Reversible model (Nei & Kumar, 2000) , which is the model that gave the highest log-likelihood (28291). Rate differences among sites followed a gamma distribution with five categories. The analysis used 989 aligned positions. Bootstrap values were determined from 100 iterations.
Sequence comparisons of the ITS region and the D1/D2 domains of the LSU rRNA gene indicated that the isolated strains belong to a novel yeast species within the genus Yamadazyma (Fig. 1) The novel species is closely related to C. insectorum; the two species differ by 11 and 10 substitutions in the ITS and D1/D2 regions, respectively. The novel species is also related to Candida aaseri, Candida pseudoaaseri, Candida andamanensis, Candida conglobata and Candida trypodendroni. The closest sexual relatives of the novel species are Y. mexicana and Y. terventina. Sequences of the ITS region and D1/D2 domains of the nine strains of the novel species were identical. The name Yamadazyma riverae sp. nov. is proposed to accommodate these yeast strains.
The association of the strains of the novel species with plant materials suggests that Y. riverae sp. nov. is an inhabitant of these substrates. Several species of the Yamadazyma clade have been described in association with plant materials, for example C. kanchanaburiensis, C. khao-thaluensis, C. vaughaniae, C. tallmaniae, C. oceani, Y. siamensis, Y. phyllophila and Y. paraphyllophila, Y. ubonensis, Y. insecticola and Y. epiphylla (Nakase et al., 2008; Burgaud et al., 2011; Groenewald et al., 2011; Kaewwichian et al., 2013; Junyapate et al., 2014; Jindamorakot et al., 2015) . Insects visiting these substrates could act as vectors of the species. Association with insects has previously been reported for other species of the Yamadazyma clade such as Y. akitaensis, Y. nakazawae, Y. scolyti, C. amphixiae, C. cerambycidarum, C. dendronema, C. diddensiae, C. endomychidarum, C. gorgasii, C. lessepsii, C. michaelli and C. naeodendra (Kurtzman, 2011; Lachance et al., 2011 Y. riverae sp. nov. is heterothallic and ascus formation is preceded by conjugation between independent cells. Strains UFMG-CM-Y444
T (h + ) and UFMG-CM-Y577 A (h 2 ), when mixed in pairs on 2 % malt extract agar, after 3 days produce asci with one or two hat-shaped ascospores (Fig. 2) . Strains UFMG-CM-Y576, UFMG-CM-Y575, UFMG-CM-Y443, UFMG-CM-Y445 and UFMG-CM-Y389 produced ascospores when mixed with the type strain (h + ) and strains UFMG-CM-Y442 and UFMG-CM-Y390 produced ascospores when mixed with the allotype (h 2 ). Rivera, in recognition of her contribution to the studies on environmental microbiology in Brazil).
Description of
After 3 days on YM agar at 25 uC, cells are ovoid to ellipsoid (1.5-3.0|2.0-4.5 mm) and occur singly or in pairs without formation of pseudohyphae or septate hyphae. Colonies are smooth, glistening, cream-coloured and convex. The species is heterothallic. Asci develop from conjugation of complementary mating types. When mixed in pairs on 2 % malt extract agar, after 3 days at 25 uC, strains UFMG-CM-Y444
T (h + ) and TT12 (5UFMG-CM-Y577) (h 2 ) produce asci with one or two hat-shaped ascospores (Fig. 2) . Fermentation of D-glucose is positive. Glucose, sucrose, galactose, trehalose, maltose, melezitose, cellobiose, salicin, L-sorbose, L-rhamnose, D-xylose, L-arabinose, Dribose (variable), ethanol, glycerol, erythritol (variable) , ribitol, D-mannitol, D-glucitol, xylitol, DL-lactate (weak), succinic acid, citrate (weak), D-gluconate, N-acetyl-Dglucosamine and hexadecane (slow) are assimilated. No growth occurs on inulin, raffinose, melibiose, lactose, soluble starch, D-arabinose, methanol, galactitol, myo-inositol, acetone and 2-propanol. Lysine is utilized as a sole nitrogen source, but no growth is observed on nitrate or nitrite. Growth on amino acid-free medium is positive. Growth in vitamin-free medium is negative. Growth at 30 uC is positive, at 37 uC is variable and at 40 uC is negative.
No growth is observed on 0.01 % cycloheximide, 1 % acetic acid or 50 % (w/w) glucose. Growth on 10 % (w/v) sodium chloride/5 % (w/v) glucose is positive. Starch-like compounds are not produced. Acid production is variable among the isolates. The habitat is plant materials in Brazil. Species: 1, Yamadazyma riverae sp. nov. (data from this study); 2, C. insectorum (Lachance et al., 2011) ; 3, Y. mexicana, (Miranda et al., 1982; Kurtzman, 2011) ; 4, C. conglobata (Lachance et al., 2011) ; 5, C. andamanensis (Am-In et al., 2011); 6, C. pseudoaaseri (Pfüller et al., 2011) ; 7, C. aaseri (Lachance et al., 2011) ; 8, Y. terventina (Ciafardini et al., 2013) . +, Positive; 2, negative; V, variable; S, slow; ND, not determined. 
